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Abstract: 

PURPOSE: To. well control a discharge speed or refill frequency even 
when the temp, of an ink jet recording head discharging ink with the 
formation of an air bubble changes by environmental temp, or self- 
rising of temp. 

CONSTITUTION: When the waveform of the drive signal applied to a 
heating element for generating an air bubble in ink by generating heat 
energy is set to a double pulse (split pulse), the generated air can be 
increased in the expansion speed as shown by a curve C (the inclination 
of the curve C) and, as a result, a discharge speed can be increased. 
By this double pulse driving, the circumferential temp, of ink (the 
temp, of the recording head) can be set low and a defoaming time can be 
shortened as shown by the curve C and the lowering of refill frequency 
can be prevented. 
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1 

[Bf#«i] smfB^mmiz^xmrnm^^ 

WfBBKjff^fe, P. . Pi , P. O^rtl^tUVlX 
T±jffiU AOPj gP, <P, ©g§«£:rfS2r>© 

E®AyF©ttM??Spm 

M<D$il&\Zftt3i? X4>t> £ttfflT5-f >Wx.y KE 
&Ay F©!tfflUKrftTib-)T, 
WEB»ff^OBft^»»^2 KH z~2 0 KH©«gffi 
Pi+P, +P 3 <1/ (2tu ) (n.li 
WE»^*^ ©ffl»<£^n y ? H^aiUTffilfjTSIR© 
^Dyirft) 2: SfcatTS-f ^i^iy SE 

SAy Hottttifwum 

Ti!i!iX*)V*-lZ£r)<l y{Hz%MZ&£.£^ 8£ 
ft©£j£IC#fcoT<>££ttfflT*'f>£v ? xy hE 
gAy K©ttffl««#SrC*oT, 
MEKiim^©ffi»lfflSfe^ 5 KH z ~ 2 0 KH z ©II 
fflfc*S££, Pi +Pi +P. <1/ (5n, ) (n 

HE® Ay F©StajfHtt#8;. 

[»*«4] wgsmawmiz£?Tftmm?&&£. 
t^x^)v^-\zii<o-i>i'\z^.m%^^ m. 
m<b&mzmzr>T4>9mm*z>'(>>;i>x.v he 

a Ay H®»tajtl0^ftT*^T, 
69Eeftm#©Bft«K8c*i8 KH z ~ 2 0 KH z ©16 
ffltC*5t#. Pi +P» +P. <1/ (8n, ) (n 
i KtiUmm*? ©«» £7D y * JC#SI UTB»f S 
B5©^ny^ft) T»5^t'£i|tlSi:f<5'f>i'^xy 
hESAy H©qtWSIfflW& 

ik*«5J ms>{B%mMz£z>r%mm : ?&%& 

■fZ&x*)V¥-\znr)4>>7\z§B.fe$:?£!kZ^ 
faroiSclCff^T-f >^£ttffl-r5-f>^^xy hE 
®Ay F©ttffil8Ifil#j£Tifc^T. 
g9Ett»©^©B«l^KR* < 10KHz~20KHz© 
«ffilC»-5i:€. Pi + P: +P. <\/ (lOn. ) 

(m tttdEaRS^roffiftS^Dy^l^SabTBSi 
t5!S©^nyi7ft) T*5dt^aii:-rS'f>^^ 
xy hEfiAy K©tt«*«flim 

[S**6] B»<i#©EPJDlC<toT5!«i*WS4 
1-*&x*;V¥-K,fcO^>*lcate£§g£Sit. 



(2) &BH¥5-9 2 5 6 5 

}S©£l£lC#fcoT-f fcotaJTS-f 5>x y hE 

»Ay voiattammmr^x. 

MEK9s^omWimWL ! Sk.ifl 2 KH z ~ 2 0 KH z ©tt 
Blc**t£. Pi +Pt +Ps <1/ (2m ) (n 
• \mm%m%?<Dm&7cy>7lZti®LXKWltZ 
R©:7Dy£») T*oT. fflEtttBTS'f >£©*li 
5~5 0 (p \/4>t;m , mEAJI/X©mElil 5 
~3 0 (V) , 1/ise c<Pa <5 w s e cT*SC 
tfcftfRtTSl'^i'xy hE»Ay F ©ttWfOTitfr 

iO 

5>xy KEfcgSICfc^T. 

mmmn®m\z&?xfite%?i)m!k?i>i&x.*)i>¥ 

-\Z£Q4>?\Z%fem!£$l£, mm<»!kf$.lZ#l£ 
■0X-(>^^9ttiiT^>i/i>X'J hE&Ay Kt, 
lltlEB»<t^Sr, Pi , Pj , P, O-etl-fn/WT, 

T^ffiu. *opi ^Pi <p 8 ©nfisfc^rf^o© 
©B§sjfs&M«i-5ffi»^at, ^A^fcjit^a 

£-f*-f>**xyhE«igH. 
[lt#E8] -f>^S:Btffll,ES«rfT5fe«)©<>^ 
5?xy hESSSCS^T, 

B«iffi^©BitDJc«fcoT»Jj5*^i»4-r5SRx^j^ 
-K<fc 0 -f lcfttS£56£Slt\ «5WS©£fi£l;:#fc 
oT-f Sttffl-rS'f xx y hE&Ay H £> 
6ffEKS&®#£> Pi , Pi , P. ©■ttl^ft/'WX 

JO T^fifcL. AOPi SP. <Pi ©$&£#-*-?> 2 -O© 
/WXIC«fcoT«J^L. K2t)©A;PX©5S4B^69(C 
ftffT5^^X©ffiE^^prsritJ:D, WE5JS 

©BMSS!)»2KHz~2 0KHz©(BffilC*5t 
Pi +P. +P» <1/ (2m ) (in KI9E55 
SRSI^ ©*»S^D y ^ (C»i!lLTK8!|-rsiR©^n y 
^S) T**rt*^»a:-r*^>^5?xy SE®^ 
B. 

[il*«9] 'f>fSStaUE&SfT5fcJe>©-1'>i' 
i^xy hE»K»K*5ViT, ' 
ffi«ifi^©ffliaic«k-3T»i»^*i»4-r2>i»x^;^ 
— (Z<fcr><>^ lcaia£5££Sli\ Ka?a©^lc#^ 
t>T-f >^ SetWrS'f >^ >>x y hE»Ay F t, 

ttEKii*^£, Pi . Pi . pi ©^n^n/v^ 

X-*kl£L. ioPj gp s <P, ©B8ffi£WT5 2o© 
/^XlCi^TW^U. R20©/tJVX©5-&fflWttl- 

©KSaSSfflfil-rSBft^at^aA, ffilEBBi^ 
50 ©Bftffli6R^5KHz~2 0 KH z ©|5ffit*5 i 
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(3) 

3 

Pi +P> + P, <1/ (5n B ) (n> BREX 

B. 

o T-f WHAT M >^yi y hEIK y H t, 

mm&mz. Pi , p* , p 8 ©*n**vw* 

T&JSU frO?i SPt <P 3 ©(MSS»T5 2o© 

©ffi»ffi«»# 8KHz-20KHz ®m®\Z&Z> t 
Pi +Pj + P> <1/ (8n B ) (m I3REX 
RWF©»R* 7 D v $ fcftffl LXmt *R©7n ? 

B. ^ 

-fcAO-f >^fcJHafc»4$^ «&»©&«!;:#& 
oT-f ftttfflT*-f 5>x y MER^y F t. 
t&E$irti#£> Pi , P* , Pi V^tl^tVVVX 

T£$U dOPi £Pi <Pb C0||«^TS2O(D 

©MMRRtfl 0KHz-2 0KHz©f6Hfc**fc 
Pi +Pi +P» <l/(10n, ) (m teiftE 

Bo 

hER8BK:fcV>T\ 

REBRS9& Pi , P2 , Pi <DZn*ft/VVZ 
fi. /WXttiklBH. /WaRfrSfc?), j&oM5ftR# 
T£fifcU dOPi £Pi <P> ©SI^$«T^2^0 

/waicjoTttfifcu R2o©/wx©55ffi2ttti:: 
©barrr** 2 kh z - 2 0 kh 2 ©RHK&* t 

*, Pi +Pi +P 3 <1/ (2m ) (ni ttlft!E& 
R«?©«R*7ny4Mc»MLTK»TSR©:/ny 50 



ftB8¥5-9 2 5 6 5 

*R) T&oT, ttEttfflTS-f^CRttS-SO 
(p l/-f >*«) , He/UaCDftEttl 5-3 0 
(V), Usec<Pi <5/isecT*5ui:S:ft 

*t«-f >»?x9hBRML 
&E©Pffl&R9I] 
[000 1] 

[RR±©«ffliHH *RTO>f^^yhE^y 

yhEe«Bic»u ®l< tetttm&vmmxmzM 

[0 0 0 2] 

[£*©&*&] ft*, *>£5>xyhBBRBfc*lrvr 

ttfcER^yFfr&ttajsfts-f 

>£©&g OHWfi (HT. CODS&Vd 

[p l/do t] T*bT) fcHUT*©»ftft«T5 

tooo3] cns«»K:^^TR&n-5±a*t6tt> 

TfcS. -f>?WMIlEOfca6o**SSailHiiUr 

o^&ft^L/^Efi^yH^ans-rs^fecDfc- 

So 

[0 0 0 4] ^±©M^{C«, t-^i&Sir^fc. 
E»^yFj5«, «^«E»AyF$*ft-rs««±l3 

So 

[0005] ttma**tttt«©«wir»-r*«<&* 

**^tt±E#tl5i*«c«^6n*#ttiUT, ± 
E«ia©4*fcffftoTttaT5*aK:^^TJ»x*^ 

t^3) <onfr7M*mc& j &z>zt\z&i), m&t& 

[0 0 0 6] &±7fiL1tMW®temts £\Z&T<D4? 

<nm®uz&mnz. 

[0 0 0 7] 1) MAyKU«99 

m - 

[0 0 0 8] «R7-<-F;ty**0. 
[0 0 0 9] 2) ■W'\yKRB|*fr3 
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(4) 



6 



5 



[0 0 103 E#74-FAy*£D. 

to o 1 1] 3) m®^y mmfis (%m®&& 

[0 0 12] 4) *-©fc-hA^©^X«Bi. 
[001 33 



[0 0 1 9] JtE3«4«t>*-/W* (fiTF. 



i*£#UT> E»®ff©fcT£«< Zttftoitt, oTE»Ay Hrt©>f >^K«fctff saBMTft . 
[0 0 l 43 *fc, fc~?UftBK^ttMc.k*II 

SibT, Ay F0*jt*fc*Ay PeMfrrStftt® [0 0 2 13 M*H E»Ay FfcBEJHMftCSZ: 

!»HM^«flEtf6ft«±*««^fe*tifc. [0 0 2 23 mz, *s7>. W>9, -flD- p 75 

[0 0 1 53 ±620*501 MfcftCTUEMK ?^»4fiO-f>^i:J:9'niMn«7^*9HII 

*fc±*ftx*/l^- WMtt~90>m& (W) ] ft^ft?«tt©ttT (&£©*!*) £±t;fcD* tttfj* 

&#&r>, £0«J:5&*&, SH'Jy^fciSttllli [0 0 2 33 ¥£T®fc£EfcTS*£T , b, * 
©*»3Wco««wi;^««'tr6ft*4T*J:ife* 50 ©Ei^y Ffcttfl«fe0»fc&i;$£;, U7-r/m 

0Wr«WIKfc&, EMttft?0*$*|Q#**T **. ttffi»tt0)fflftK:j:oT3l^*&1-* 

[ o o 1 6 3 ±e 3 <om& mueocft^eoff s. 

KJ:6jUaKftOMift^ft<t45^IC, i&SBfcA [0 0 2 43 -*, X&MMPxy hBHttTtt 

5i«Sft€:5l«jaAJ:0»<"rst>OT»5. CWc ftE&*Sft©#S? (tSiK- OHPffiffifc 

«fcnn tt5 s a-y^~oEiWfl)ifcfli«>B:fflaaEfl) a *e»*5£ u/u • 2/tx&£> lofccxEfcA 
wk\i±'t*mo)i:5\zi±mm$m 40 DTatwret*. etm^n^-o^cD^sp 

(8a#D ^ftt4frl:B£«)MoilfM(ta **#rFt ±EJE« 

[0 0 1 73 fi«0*fcfcl/C, EftAy F©# «5P«JWl±Ofc»«>|ia«> 1 t?T**. 

»T?©fi«tt, HRi:5miaft^»lco^Ttt««W [0 0 2 53 *»WfctUKo«Afc»^Ttt«Wtfe 

aaiwfcA5MPftaw»v^^«. flfc±?TE*Ay F0m&#£fcbrfc, ttta^^ 

[0 0 1 83 E»AyF©ifi« (Wfcfcftfctfit- U7^M«*J»fcl^«Ci:OTrKt-f >^s> 

^*«Ett*nfct-^#-Ft*»T*ai*&UTfiD7 xy hESAy FOttMW^fcfcitf-f >*3>xy h 

fr$fc. l/X#>XttA<ft?K aa#fifcffUT»* 50 [0 0 2 63 
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(5) 

7 

mmmmzfttxD^m *<Dftti>\z*mx\t* 

-oX^i Wtm%4 >Z vx y ME® a y H CDDttfj 
W^ftt'*V>T. HtfEKIrfl^ Pi , P* . P* 

0> rt^$®jr?£j&U J&OPj £P* <P 3 
%*%tZ2Z)<D/V\>7>\Z£.?Xm&l>, &2-D<0rtfr 

\z£k>, mft&m&mmmmzzt&mtt w 
[0027] tfc, ^>^^mbmm^ff^>rctb<o^ 

^>^^xy hiB^Ay Ft, mieKi&m^ Pi , 
p» , Pa oznztvvvz^ /vi*fc±mj%, r\)V 
xsa^fco, ft-DmmfrT&j&u aop! ^p« 
<p 8 om%**rfz>2?<D/v\<z\z&ori&tiii. u 

20<D/VVZ<Dot>mmzftntZ/VVX<D&M*& 20 
[0 0 2 8] 

x, < >z\z%&T%%mw i m8Lmwt%ztv 
zn\z£Dj >m&mimwtzztmm 
tttz. sfc, ±®ft?r?%^o>m\z&z>xmiz 
nz-i>>?<Dim$:mmzMmz>zt&xz, zn 

[00 2 9] 

[0030] *m\t, m^v 

lx. z<Dm^<o9tftTz>^<n&mmmtzz 
t\z&r)'i>?mz%fc2^ f±&mt*vy<om 

[o 0 3 1] a*. &T\z7K?mwx\z> ±%m®f$ 
^ z/vixm® t u z o/vvts % 2 oo/vvz iz#m 
bxmvmwimttz. 

[0 0 3 2] $1\ 01-01 ££>#$J/1 



4$B8¥5~9 2 5 6 5 
[0 0 3 3] HI (»^^©-^JIWIC^)!)^^«!J/^U 

zzmitzttibmxbz. 
[0034] 0ic*^t, vofiiK^mm, Px \m 

Jl^A, Pa te2#@CD/WX (&T> *-f>fc-h 

/wxtt^) o/xji/xirfe^. Ti , Ti , T s is 

?i . P» , Pa Sfc&SfcfcOlSKfc^LT^*. ffi 
>^^rt<0^f \Z&X*)\,*-*%£2#%1tlt>\Z 

Pt , Pa , Pa <D^Xm&/VV7,*%7LZ>h<DXh 

7ist-hjvvz\$. ±\z<i>mnv><i>z>m& 

Sfc&mzffi'oX^Z. co^fc-h/W^JigPi 

\z&? x< >z ^\z%m.m^it^ o izmzw$L 

[0 0 3 5] O^-A;^ Ate, ^Vh-N/^X 

ftz%-{ttztz.#)\zmt*>tiz>* nyt-vrvv* 
\*^>z&n<D<iy>7*\zm>*:&iL$>. &aia«i:o 

[0 0 3 6] 0 3 (A) *itK (B) \Z*?& 

\zz>»xmt%. 

[0 0 3 7] 03 (A) fecfctf (B) tt, 

[0 0 3 8] 03 (A) (B) \Z#^X, 1 (i± 

ta^iijA;^ v®Mz£ ~> xmzK&t % n^tmm 
x$>r>. mm&m zn\zft®;vi*miBt 
hTz&<DmwMm®tth\zt-2$-}i9±\zmmz 

t&m? zzt\z&Q jym 3 *zn\zj>2$:& 
toP7^^$n, ^n^ncoetaia7ic^>^gS3 

[0 0 3 9] 0 3l^$n^ia^A.yH|c*UT, K»I 
«BE Vo^ = 18. 0 (V), ^^>t-b/^X^P 
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(6) #$¥5-9 2 5 6 5 

9 10 
a =4. 1 14 Usee] fcU ^Uk-h/^Xffi *alC*f**lfi«TtiPitit=l. 8 7 (/is) T& 
Pi £0-3. 0 0 0 [Msec] ©«BT*ft«*& 0> tOt*©ttffl»4Vnt =2 4. 0 [ng/do 
««. B4lC*1\k3a*ffl*Vd tng/do t] fc t] T*T>fc, *&, ttfflftVd ««ttft<ttBtft:*4:* 
^Ufc-h/^lrXdPi Usee] £cof8«##$n 0/WXBPuhMu Pnu = 2. 1 Us]T&0> 
*. E0i*©ttffl*ViA. =2 5. 5 [ng/dot] "p 

[0 0 4 0] B4ttttffl«0^l^t-h/X;W«#|t* ifcofco 
^fSB?*^ SQ\ ttffiKWfctOttffiWttCD:/ [0 0 4 3] /tJ^S^Pmi^O**^ ttttlft 

Ut-K/Uiaft#ttfcDVvcKW1-ft. BfcBUT, V««V>n cJ:D/jN$<a£o ilCDSfttt* ±K«fflO 
VottPi =0 [(isec] Ctfoetail^U c /Vbzm&mT&fl't-brtJVZtfi&taZtlZtGSS. 
©«»B3ft:wTAyH«HSft:i^T«*a. Bfc. * jo g&&#±tct^&»& (RBBaftltttB) etc, 

SaiH-eOVolt, SftM&Ti =2 5 < CcD«'&TVo= J:©««*«Bt"6t»»I*©>t<>t-h/^^3lW>D 
18. 0 [ng/dot]?^fc. StU ±B«*ft»*>^f>t--h^*XK;±*Jlllft 

[0 04 1] B4 0ftBafc**n*J:3K. ^I/t- fcC*^TttHI*»**<Mz:fcK±*. £© 

/tPUHlPi a»0*6Pint*T»*ttt*l/T*Jn X£)^lCbfcttmSei«)tt®Ji^:t>(Z)a:^-6o 
U /tliaftPi *«PuirJ:0**^BBTI4*©*ft [0 0 4 4] H4tC^tPi =0-Pu« T Us] ©« 
MB»ttft*V^ /WX«PmxTlWbft*fca«6. BCDtttt*t/^l'X(lt©B«Rft«ta[«0«*t^U 
[0 0 4 2] z:cD<fc5fc, /UttffPi ©*fcfc#Ts fc-WWaft#*ft£«Bt*i:, ^Vfc-h/w* 
CtdiSVd ©^OTBWttsr/I^BPuirST© 
BBMU /^*XBPi t*fca**J:tKJ:*ttfll*© a? [0 045] 
«BeMfcff*6«BtUT*«T*ft. Bfc. Rl] 

AV aP 

Kp = [ng/^sec • dot] 

AP. 

BK**IIBoB»^yHIC*^TttKi =0. 3 [n 
g/X - dot] 

[0 0 5 1] B2H^H©~2tt«lfcBU *fc/t* 

[0 0 5 2] B2fc*4tl*«fc«5fc, ttttJfi8fflte£AT 
©3t>co«l«T«^$n5 8 Tat>^> E»A5/H©S 

(1) T B £To ••-■■CMttffiftmi 

(2) To <T a STi »-»il^^«E«ttlri*tt 

(3) Ti <T B <Tc -Pi =0\Z£Z#M® 

[0 0 5 3] CICOJ:^^, AyHfiftTi jWfcttttffil* 
To (BAtf 2 513) KTTttfflJELfc8a»-N^ Kofi 

■fc±-3Tttma©Mfp*ffv^ To m±©ite«jisvi 
mzmtz^zztiz^T, ttft&ommzft? (a 

[0 0 5 4] &±<D£5\Z^y Kfl£lC«DTtttti*W 

awi**«*D. aot, ^;^<HEB«c±*ttffl*« 



[0 0 4 6] tftS. £0#ifcttB*fc±Sir'^]* 

b» ■ • -fwdHWtt^'rtt*. -rat* 

t-h/t^XP10±R«PuiT«tRa*&», «»S # 
na±5fcB»^yH«M)±IMPiiitftftftT, ttU 

H*i»-f >^IC*^TttKi =3. 2 0 9 [ng/tf 
s e c • d o t] T&^fco 

[0 0 4 7] -rat)S, -f^^xy hE*A, y pcoft 
ffi«ft*TS«©BBfcbT, B*VyR0flB W 

[0 0 4 8] B5«ttffiSoiifift#ft£^ > r«iS'r& 

[0049] 
[ft 2] 

AVfli 

K T = [ns/°C - dot] 

AT H 

[0 0 5 0] ta*. CO«»Kr 6 
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11 

(To) tU dtti::«fcOttfflS£-£roSI;:f&ffliU 
[0 0 5 5] ±j£©fi£To lijiiBlritjTiSt^n 

oo (w*.tt\ 30 tng/dot]) * 

fc. ■2l=*£ttS&UftllMiPIBft£fc«flUETi 
14, E4lcLfcWWfS#etffifiVi„ 05lC^Lfe 

nee fc t* r*f*f 5 ss t b Tie^-r £ t at-c t 

•5. 

[0 0 5 6] ±13 (1) ©B«TttH2©i&iMS«fc2f 

3D *fiWfcJ:oTB*fi*To IcSHWT*. cntcfc 
0. E®A»/ Kil&Tii =To ©t#©l!tfcBfiVao£# 

[0057] fc*3. *safi«rtftt, fi9iir«k5Mje©» 

'JyfM £«*ffiM*Sfc*ICit8Mfl£i&©To =2 
t££fi**2 0-2 5tl:«fctlT*D. E«gAy HfiS 

£fstic©jasi'«T«±E5m^fi«ifr5 c 

;VX(IPi HPi =Pmititl. To =2 5*CTS 

(i) ommml ra:b^aise©&/t;i/xs^e* 

*SSWTttft*£©a6©llZ^-rj;3tPi =1. 8 7 
(itsec), P s =2. 618 (usee) , Ps = 
4. 114 (usee) tL1Z. JPAT. r©JK!gaS 
&©BI 7 fc^1"T— ^© 1 lC*f£-r*ttffiT&£. 
[0 0 5 8] mW&m (2) fct H2©/W*ffigirai 

«c*nsT*fto-e»*. c©®«ttefcdiic#5gE# 

S-^^^fiffi©fiiia-ft:lcj;^TlBSAy Kfifl»tTo Bl 
±©ifctt«iSjiH;:*S«tt (W^L«2 6t:~4 4"C£) 
' ©*&££&&* >+WtfcftI U 0 7 (C^f 

7 ©t— 7>#^©£4 IC*f£-f */WX(I©£#88£ 
06IC^T. ^©t#©^;i/^4i^gs©^-y> 
XS0 8lC^-r. JfcflCEfiKy F©#§\ /W*Pi 
©"B©±EPini B07 ©^-:/Jl<#*t 1 T*£ft£0 
A [Hex] . t1tt>*>. H6©lT^Sn-5filt^ 

[0 0 5 9] EOF, B8©->-y>X£M8Lft#e,. 
SB 2 BlCS$ttS/WX*i£Wir<fc*ttmfilMW;;o^ 

[0 0 6 0] H8fc*T->— {r>Xte. fifg^.«2 0ms 
e cS©f!l0ii*.lwJ;oTii»i$n5t)©T»0. £ 
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MW/'fXIC ( J;SmS©ett»&K<'fcJi)C 1 ig*3@ 
©^y KSffitXx-y^S 8 1 Ttit9DVltm&<D¥1$m. 
T. t^yHWETi ' fr*fflSfefr5. &<DZf-y 
ys 8 3TB^©¥^«lTi ' =T. tlttB^fcAyH 
i&gT B ' =T.-i iSJtlSrrs. ClCT-€-©ST. - 
T.-i *J0f3t©fiSXT'V^ , «AT, -rato-e. /WX 
"gPi 0 7 iC^f t— 7^#^lC*fJ&L,fc&apg© 

^^xiBwsftBicfis-rsiwwxe (o. is 

fiS©«Sffirt Cffcfr^. ±ATli07irS-ri&S«ffl 

±1^ (2*C) tMl/TV^) T*n«, 

8 5T/^XffiPitt-?-©**it» i©S*<+ATJ: 

i £loTtfTStfcb2£ffifl£U SfcMM-ATJ; 

HfSrloTWSCilr.kOPi £ 1 o±tf Tetfflfi^li 
if #K8tm*«s-Jt©*V,otft*±5©«l-r 

Pi ©Sfts i muL/vvxmt bkm^\ty^ - fa* 

V >^©%4&B&lh-r-5fc6T*5. 

[0061] «±©.fc5fcfW»£*iirfs;:£T, as 

tttUSVoolcML/T, H7©t— 7;HC«koTWlT* 
*a««HTftt± A V©«HtrtttB*W»*»"^IBtft 
S. etfflfi©^ft©S^tt. «A«H2«C^r^ffa© 

30 [0 0 6 2] C©«Hl*ir©«:rafi^«ilCiR*5a:lft 
©W^*»C»*-r5«S^®ltt, 1 0 0 XT^x-x-f - 

©«»iAtfA^Ee©i3fe«-&Tfc±o. o 2 muzw 
x $ n, w^. a* u 7;PE®^tcs#teiiftA 7 ©& 

[0 0 6 3] (MffllSgS (3) li. H2lcSf#H»®« 
IZM&L. C©mS«Htt. **BE®A V H©SSW 
^©«ffl^-T»oT. »aD^ffian*^«SHT*-5 

•fc^aa^tfii^. d©ffi«Ttt. Pi =0 (.use 
c) tlxT^'f >fc— l-/WX©5'>^;P/Vl'X©*.T 
E»-r<5±5fcUTffi*iE#fi*Kr±fS. Tc Ba 

V F©GefflE#i&*£j*UT^S. 

50 [0 0 6 4] ^SlJSWCtt. H7 0f-^SfflH. 0 
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i =4 6 , CST?Vdo = 3 0 [ng/dot] &f»<i>lCA 
V=±0. 3 [ng/dot] roaEWiffiffl-rttHiaffiJ® 

[0 0 6 5] iE^WfcfflV^tat^tBfcE&^y 

[0 0 6 6] 09tib-^#-H©«tK±SHT*r). 
0lC*ViT. U&-t>V2 0Afc«fctf2 OBttS i 
9±lt*ViT*»Otttflk-^ 1 ©EJ9©£*«fc*n 

■enE&sti*. ^neettbt-^i. as-t>-y-2o 

A, 2 0Btt. H&fck-^tf-FOfe&lCE&Sns 
SS!»t-^3 0A, 3 OBitfclC/^-^EHS 

■y-20A£20B ttv&tiitzmso^m&iktomm 

[0 0 6 7] 01 OC, *5g^OttfflfiW®*feSSffl 
Lfc-f yi y M3®gg£5RT. ZL ©ggliSJjPJ 
EfcE»AyF£ll (Bk) . ->7> (C) , 

(M) , fXD- (Y) 4fi©^>*K*H&l,T«;t;fc 

*k*h Fa. m»&4 o o d p i , Mzmmfc 

S4KHZ-C, 12 8 <i©ttWD £:£LTV>5. 

[0 0 6 8] 01 OC^T, C«Y, M, C, Bk© 
Sri lC*h£Lfc4g©E®^y F#- F U v $>Tfe 

V F#- F U y^CIWt 'J yi?lC#LT*B^©ffi(£ 

ct^TMBifcteiwaft*. *-vjys?2tt, *r-r 

Fttl l\Z%tr>TWW*l®\Z%isL, *fc. *05*ffl£ 
£SE*-*tC«kt5T#»TSBIK»F 5 2©-fti8 

errs. ^nic^Dv E»Ay f*-f»j v^cttjtf'f 

*mi\Zft-)1tfc&<r>1tt>mm^&tl3.Z. 1 5, 
16*<ttfl7, 1 8HE®^-y F^J-F'JyvC©^ 

SEK±«E»<S«©HfftflJ*«tr^irfllK:*ViT5tf-f 

Fttl 1 iBBW fcBfiET ««Sn-9T»*. «2t 
P-5 15, 16 #<fctf 17, 18 HPFHtr©!!*** 

-^ic±oTB»$tiE»«»p&«gi-r5. zomm. 

2ttSE»IK#P l±E»^7 F*- F U y S?COttffln 
®3WEESnfc®lC»[6|UE®ffi&«^1-.5. 
[0 0 6 9] Eft^y P*-MJy?Cl:J;*BM* 
icRSrf *#- F "J s» 3>CetMTOttMUM/rH 

3 0 0 BEft^7 F**-f*«W>*- MJ y S?CK* 

S/i?2©»»tefftftoTH1'£**I^CX5-f F^tST 

F«t**UTi:n***yt;>fT*. *&. sow 



(8) &B8¥5-9 2 5 6 5 

14 

n-y FKfcuT, 4 o i*3«ttf4 o 2ii. -tn-en? 

-f K>^«»tLT©»l^J:«»2 7U-F, 40 3 
ttJSl7W-H4 0 1*jMJ-=>yf*&afc. 

[0 0 7 0] SSIC, 5 0 0tt+-Vyya.=.yF3 0 0 

s^lte®^ F©etmp*ir;-e©iE^e>'f 

^*K«R-rsfcft©#>^in5» FT**. 
[0 0 7 1] 011 MLhEf >J"/x'> FEft&Bt:* 

J0 [0 0 7 2] ^IT, 8 0 0tt±«ISlffl5S7ir3>Fn 
-5T*0. H8fcT±aUfc3^-4r>X»**frr* 
WttfV-f ^na>tfa-^E©CPU8 0 1. ■?•© 

MLfcROM8 0 3, *±OTi«x-^*»lir*»tt 
*fl*JB©fW»*WtfcRAM8 0 5«rr6. 8 1 

©U-y«T*-3Tfc < fct-0 T*D, Hftx-^-?-©^ 
3T>F, ^f-^Xit?tt'f>^-7i-X (1/ 
37 F) 8 1 2£^-LT3>Fn-7tSSft$n5. 

[0 0 7 3] 8 2 0»ggX-f 2 2, E® OK 
-) Bl&tlWaifcfcCn K-x-f sf8 2 4 33 iff 
*lsItS©gll£}S^-r«>&«©*l§fi^'f 8 2 6 
«?. fftfe#fc<fc5«^A*£§«TSX1 , y?SrT?* 
5. 8 3 0 tt*-A#3>5/3 F#5>->3 

y^2©ftg£&ffit-5fc«>©-fe>-9-8 3 2. * 
±tf U-7X-f 5^5 3 0££*#>:/fl:gjffttB©;fc8o 

50 [0 0 7 4] B4 0ttE»^-*»K:j6CTE»^3»K 
©S^lR^ifefl:$Ett-r2.fcJ6©^y F F5-f AT* 
5. Sfc, A5>FF7<n©-flKii&at-*3 0A, 
3 OBSBSftf-SJltCfefflVi&ns. $5>IC, fiflH* 

>ij-2oa, 2 0Bi>>*>mmthmt=!>hn-78o 

0 fc AAf 5. 8 5 0IWt'J v V 2 Sr^^E^lfiJ (0 
10©££;#fc) lC^»$-e-5fc*©*3tS^-^. 8 
5 2 «•€-© F AT*?). 8 6 0 ttlfcfeSre-^T* 

[0 0 7 5] ±iE©'f>^^xy hE®gHl±« 4fe© 
4» -f ->7> • '7-tf>^ • -fxn— • -fvv 9&{*,\z 
"3V>TE*AyF*-M)y5>**A.. cne.&Efi'v 
y F*-F'JyvC(i1t«E«ffl©EEPROMl 2 8 

iWRW-snrvi*. romi 2 8t»tt$nfc«ffitt, 

-f>?yxy FESSK©mifRaA^lclS*m3n*. 
ROM^-^tbTB. E&'vu/ F© I D#*f, ^>tr 
fi, E«i*#, '\yF->x'f7 ; -i'>^ (HS) , x-^ 

-7;^'f> : S' (BIT. x-7;VS^<»:t>^5) §8* 

50 ig^ic^bTSSsnT^-s. c©x-^;v#-<>^ic 
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t£oT. *#MT\t#WV\,Zi&%.mm«imz&tt&7 
l^k-F/WXPi ©«5©-tl8fit£)£ft-5. TfcfcS. 
06, 7lC^Ufc09T(i, ^-^WW (##) ifl 

mjzznx&r). cnt^oPi ©s^na* "oa" 

(1. 87(isec) |-5£»e>ns. 

[0 0 7 6] ETF. ROMl2&\Z%m2ft1t'\v Ffi? 

[0 0 7 7] SffltC. ®m*\y FH#© I 

(->U7;V*^) . ©$*•&*£ U -£©S"J7 
;Hg#©fit#0!l*.tf, FFFFH^SB^S. 5/'J7A» 

F F F F H& & tf^ V F& H L, t «8r ll 7 - 
5. -V'J 7;VS#*^F F F FHTftltntiAy F©t>^ 

[0 0 7 8] fcfc. mUZtlT^zmt^y F#-HJ 
y S*a<#r b V» fc© £ ^ 5/ H © >J 7JUS# 
fiSKIBISSttT^S ->U 7>l'#*t£:£Jt'<5 d £C<fc 0 

att«7TS>5. SrS©^y FT&*U;£ftSI©Ay Ftf 

s (3/U7ji*». feflm. *-r>/u*Pi ©rwx 

fit. «ii¥SB. ^-©fiS©«fS) S 

gfil*g©R AM 8 0 5 icEtfiU Srffi'vy H*««Sn 
TV»SwtS^T7 7yi£-t<y ^yF© 
vx-x-f >^ffffi (HS) £|&*&A/t?, ^i/FffifS 

[0 0 7 9] ES^y F©E»&fr©K£l;::^ 

[0 0 8 0] ^cr, EK&frttatttnicM-rf*^ 

WWXPi S^-rfefflTJbt), ±j*©i'5Hmiit9LX 

/uxp. dBsrrS'r-^MW yf&ttwz^y F 
ffi»*fr t LT/WX p« ©x-^vjJW t 

5ns. ^©^-^^-o^cse^T. *#mr\m 

[0 0 8 1] /t^xPi ©T~^;p#-f >*lff$Bte> * 
n&Ay H©KjSXS±t?#-Ay F©Sttn*M£M££fT5 
££l::.kO&AyFlcgafcBft*#£K:£U E&a 
s/F©ROM1 2 8trfiiatLTiB1tS-a-T*<. 

[0 0 8 2] K±©^3(C. m&tkftWiftMOT 

unic-t^-tv A? Hfe©etm« i tt>'N*7 , >'*i& 

5. 
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[0 0 8 3] •7l'h-b/VMzWrz?~-7)\'tf'( > 

[0 0 8 4] fftA? F©KigIg-hT&^v FOtttfi 
ftiM££&«PE»*fl : (flS-li. ^s»F«flE:Ti =2 
5. 0 CC) ©S^TEllSffi : Vo f =l 8. 0 (V) 
©Stic, Pi =4. 8 7 (usee) TP3 =4. 1 1 
4 (u s ec) ©/'WXS-SA*) "T?fr<^ *-©<t&a9 

^etaifi : vd« t-rs. stptttaa : v.o = 3 

0. 0 (ng/dot] t©SS:Vi.o-VDiS**. £ 

Jj^-f >^<f«tL/TROMl 2 8ICE18S-ltX*s<. 
[0 0 8 5] £©<k5fci!ttiJSI;:.fc£7> : *#tt 
«, ^tOlyy^OKm^ H6. 7 ISSl/fc^Wk- 

[0 0 8 6] iJELfc^Vt-F/WXPi CH-TSx 

5. 0'C©^©7 r l't-hA;P7.<iPi ©±SBfilSgJP 
Bft*fr©±Kfil (0l*.tfPi = l. 8 7ysec) «fc 
Dfi<brttUlftS:^a<U g*PSta«V,,o = 3 0. 
0 [ng/dot] lCiE-3tt*<k5K:T*. 
[0 0 8 7] iS»JC, Htm&0)4>l3L^ffl®^y FTtt, HI 
^MS**g'Piiffi©l^©^l't-h/^X(iPi ©fif£ 

V»o = 3 0. 0 [ng/dot] fcffitJttSiSC* 
5. 

[0 0 8 8] K±©«t3IZ. ^l^t-h/^l/XPi ©P 
WMMffllSff5fc»©f— ^#'f H©RO 

(MUMkm tff?2. s\y H«©qtfflS/t 

Sfflv>fc*#Tt>«SiriiS©^t;*f5Iffit^-3fcH 
H ©*S ») fclfc±3 ** - HJ v v F © 

[0 0 8 9] £t±, El~BH lS#flgUTKWUfci 
SE5Rfil?©ffiSil^tLT©»fJA;UX©glO© 

-ST. SiA? F©S«sa*»fclM»-r*Ci:fe?I 
IBtft*. -tLT, ^©E&a?/ FfiS©fOPS€:. *9 
A«02l^-r«t3»CTo ift^Ti STifctHEWJC^fc© 

[0090] tr^t, -f >f ©etajtst'f 

t©Hff»i. HKKEl 2lc^-r±5!S"b©i?45. "T 
gsrii. -f>i?as©Jiinic»tT«:fflasi4iai!W 
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[0 0 9 11 TUh*,, tttUXfteVm . ttfflftSM 

*§l?S©ftB$V. ttit> &TF0^git)iL-D. 
[00 92] 

[»3] Vim =k (5V, /3 t) /Mi n k 

kBjfcueft. a/a t «BSffli;B'r5Btt# 

[0 0 9 3] Bfcffi&gtt. 

u *«fcy/*fctt§c?aoffis 
jfg**ft<fs<!:. eutiftKtt*ft<tt«. ;;r. 

ttfcbft=&'>ft<-r*^t (MfcZlkZZt) tt. 01- 
Bl l*MBLTlM!L&±3e» ««tre.^*%4-r 
L<ftV>£®. ffj&LfcJ: 5 

n&mmtfmomkmMkjL-DTik&tttiz z ta< 

ftw. *UT. £©ja?S©S$&&«tt-f>*i&« (Eft 

[0 0 941 013 Hfttt®£j£RMO t <k&JS©#av 
b £©Mfii£*-fftBT**. 

[0 0 9 5] H0«p. Aft a, btt. ■MftttftM* 
tvttto*s>!f)V/Vte."C> Eft's? Ffilta«-£n-£ft2 

fc. ftftttfrttVi 3»»iMDl/T^<i* (BfttSfc 
ft) . &«©«ft, ?-fcfo-S»3aS£tt» Eft's * m 
aM*lffi^C*VM»ft©ft«b©*3W*ftK 

[0 0 9 6] K±©Ct*6, Eft'SyFOfiB, ffc 
fe"&. 'f>*ft*«*ftftft&T-r>£©fi«Jj«ftV» 
StttBJfiK*»*ftV>tV>5. 01 2 fcjSL&BftfcRB 

[0 0 9 7] K±©<k3teEft'Sy F©ffiK 

H13t^$ti5±5C, M:dlilS&i6i<TftS©-g-© 

ftftb©^*t. &i&#«v. «t«^-r*a* (JE«a 

9D tf*£<»B©ffifiB&M*tft<fcS. ::©££, 'J 
[0 0 9 8] r©i5*S«(i, ft«b©*ft©m 

bbobb©-* >9amatimtoitwzm&<Dimififk 

[0 0 9 9] -t£T. *5eWTtt. Eft's ? H©ftft. 

SHa*»«»a8»r*«ift©«jasH©'f> 
0fiB«HS< sttmca^s-f >*©&«£ 

±#a*Tttfl«flE***<'r«J:3fc1-«. 
[0 1 0 01 01 4ttftft**£K»*S/'WX£«i6 

*w®ftnttBfct©ftftfci^BT**. 
loioi] 01 4tc*5v^x, &%m : f-\z=s>y)\,n)\, 
^Asannt-sftft. AT*sns«ft*«fci^«©j: 
sk. »ftft?Bs*±tfa»^a^n*ni$ra©» 
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tef*. •?•©&, t« T±EB»/t;i/Xtti-&T**S 

a*. a?s©«^tt«miLiK^ BfjeftAt....-c*fl!)# 
*©&. (MbttftttAt.rTfltnrr 
5. ^^/x;uxB$qiflQLfc*^fc, &ia#«ttl3ft 

[0 10 2] ZZ-Zs '»if)WVVXA>&mi!abft^-t 

10 (aia#ffta<&*©ift^$fcT5£T©B!!W) fe± 
tfBSg&K (ftSftJ6*&SWa««ft^Sr©^|ll]) * 
JfcftTSfc. »«ftm9*»H«U»fcl/fc*ft. itSSE 
Hft^:/;WWXBfelSiinb&»ft©#a«HV>. Tfcb 

%vm&&tfi-k$<i&z. Z0m-\mi3omma.t 
[o i o 3] fto-r, w-fflwwntbfcftft-rfe. 

X TttHIC***^ >?©fiBa*i8S»&6ft5&a 

a? -r&o. rnicio. ttfflBB£**<T*cfca*Tft 

£. flteT. C©S«J©^X©«Pi tSHTSili 

[0 10 4] EC^^/WXTSSftft^SBB 
01-01 lfcTKWbfcJ:3te. Eft 
'sy PftASJtWMFftKftlPTftafcft. EftA-yH 

©«**«< i/««ftiBftfi<r*5tHftc ttas 

©5fetfl5*ff5CtfcT?ftS. 
[0 10 5] tCSTf, ±*Lfc^/1M «MH/t 
JV7.) fcOWT, Eft's*/ F©Eft*fr*BEft«*± 

a? ©Bft»ric©*frfc»UT. *©/w*ft©ff*i/WR 

[0106] i) m^Pi , p 2 . p» Ktwrtftwr 
st, ^*©^^jv^jvxttmicPi . p 3 ©m^£A 
n5££6#Bi/fct>©T*<E>fc©, #^.enfc^ihw 
Bs-jefc-rscta^iiinitfe-aTus. tzzw, m 
tia&& (Pi ) s*-fbs**tft, ^RfKPi -st 
■rst. 6ajn«ift (Pi ) a«, *ftffl*isw^jwxPi 

[0 10 7] *5£IJiTtt, C©^&#«bfc<gft. 991D 
40 ft©/WX©ffiM$HBPi ICMUT, *jtHSI©^fflP 

. ttPi ^p> sftST^ctTrwin^xP! »ci?> 

ftftWa»ft«««it«f*Ct)»»Tft. ■^©BrM^frS 
3MU:<JlJ«Tft*. UdAT, ttlBJP. tt. /t/kxPi 
©TO^ffiP ) i:»l/T, P. <Pa ssss-r-sci 
T, 4*.6tlfcftft©B»WM«TS»*J;^BIfa©'f> 
f«»*S€SJ«Tft<5. Pi ^Pa r&<5t, ffi^fWlC 

muDft (Pi ) t%im& (Pa ) t©/X7>x**s&£ 

LT6<. -!>£}8©tf&otai*ft<fc-pTL£5. 
[0 1 0 8] fi£t>T, BKftftt*V»Ttt.- Pi ^P. 
50 <Pa *mS£*ZZtW&b1it$i\s»ZttZltZ. ZO 
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toZtCZHbr), *E«« 1 5 (V) fcV>U3 o 
(V) 0*BfflTl&£$ns. ±E*frPi SPi <Ps 

MS*<b5KHa:0UL ffSt<tt8KHz^±, 
CSBtttt* 1 0 KH z K±©K«WWc»tT«*T 

[0 10 9] X, P 8 <D«&«WUT'b«S6»*«)*ft J0 
fcfeS, 1 ju s e c£Pj ^5 ju. s e cZffi&tZZt 
T, -bf2*#Pi SPi <Ps IMftl^&ttJbPff 

[0 111] -T>irttffl«Vi(»iyiM) BSttft 

*Lfcfc<D) ifc*:>Tifc*Sh*MWt*. MiLKJL 
4 0 0dpi 0B***T**B»&13Bi:+6lCfo 
ttBMBff»rtTtt8n l/mm a crH>£|Tk*S 0 

[oii2] ^t, zQmmmm&kLTfc 
±epi <Pa ^«jeu^o±istttuivd$# 

[oii3] 3) ■BHimeftttMfctwTB* 

[0 114] BMttftf (KHz) tt, BftBC+U 30 

WK&znzt* JinirfcCTBBWjja'WS**. t 

KB«««t-nH nMMkffit 2 KHz- 2 OK 
Hz®«ffl2:fcS. 

[0 115] 4) CB^yFGttfMMeni fcU £0 
N... ) 

[0 116] ^IT. iE^^/V^O/^iPi 
£Pd = Pi +Pi + Pi £5fc8Ttt& Pd <D1* 
tt. »B±T/m (T:«MD 
* a L*U Pd =T/n, £l,fc»£, #7ny*0 

MfcB»*±C*£ K»7n? 



®$¥5-92 565 

^JWtHICWIIP, tePd + a£ft£. 

[0 117] ^T, ±E*frl) -5) <Z)TT, Pi 
©«* (P. ) ti (P> ) ..«=T/Ni =1/ 

(m f) T&O, Sfc, Pd <1/ (m f) £K 

MWk3»t^0)IBHlcM<!:«. Pd < (2 m ) tit 
*« hct* sBottWaTiyay^t-rste, tt 

BPfiDRni 3W-n*n6 4«, 12 80, 2 5 6<@T 
*ntf, ni tt^n-?n8, l 6. 3 2<hfc£o 

m = lfctt*. tot, BAttiu =8©fct±EB 
»H»*©«HTtt, Pd <1/ (2X8) .,e t| *•£ 
6. 25/tsec<Pd <62. 5/isect^: 

[0118] m\z, (£20) co<h£ 

Pd <1/ (5n» ) , 6£f (£20) ©tf?, Pd 
<1/ (8ni ) , 1 Ogf «2 0) ©itPd <1 
/ (1 0 m ) ift*. 

[0 119] ±»©*5K:, Pa =Pi + P> + 
Pi <1/ (ni f) ©BBMI&TPi. Pi , Pa 

[0 120] 1) Pi #£fcfcfc*S<Tfc> 
K«»fc:fc*S0Pi jWEWaci:. 2) Pi ®ft*B 
li, Pi0/t/W0»TR»*Ufcv>;:fc. 3) ttik/t 
A*«Pi tt. (P. ) ... OD«B*«A.ft:Vi*frTT 

[0121] *t, mmifoMTmLtzfk&miMW 

ft. ttERtfft^Rt^CrSS^^HfcafEiijKft 
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